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(54) A process of recycling waste polymeric material and an article utilizing the same 



(57) The present invention provides for an article of 
manufacture, such as a floor covering, forced by an im- 
proved process for recycling waste polymeric material 
(15) comprising a mixture of waste polymeric material 
wherein the waste polymeric material includes from 0 to 



40% aliphatic pciyamide material granulating and den- 
sifying the chopped mixture into fragments {40ai smaller 
than the original 3iZ9 ot trie waste polymeric material: 
and extruding :he ground mixture at a temoerature that 
does net sxceed :he temoerature at which the largest 
portion cf poiymer based material decomposes 
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Description 

[0001] The present invention relates to recycling and 
reclaiming waste polymeric material, and forming an ar- 
ticle therefrom, and mere particularly forming a floor 
covering utilizing the recycled and reclaimed waste pol- 
ymeric maienal. 

[0002] There has been an increased interest in recy- 
cling, reclaiming and reutihzing waste and scrap mate- 
rial, and particularly waste thermoplastic polymeric ma- 
terial Irom a variety of sources. The recycling ot most 
mixtures of thermoplastic scrap material is limited by the 
incompatibility of the various different kinds of thermo- 
plastic and non -thermoplastic material present in the 
scrap. For example, the various thermoplastic resins are 
often msolubie in each ether resuit;ng in a heterogene- 
ous mixture in which each type of resin forms a dis- 
persed pnase in the other. This often adversely affects 
the mechanical properties (e.g. tensile and impact 
strength) and aesthetic properties of any articles formed 
from such a mixture. 

[0003] One suggestion to overcome this problem is to 
sort the scrap material oased on the specific thermo- 
plastic material present. Such sorting, however, is often 
impractical from both a technical and economic stand- 
point. Thus, varicus other solutions have been proposed 
with respect to recycling waste polymeric material. For 
example, U.S. Patent No. 4,250,222 to Mavel et al. pro- 
poses coarsely grndmg a mixture of two cr more mutu- 
ally incompatible thermoplastic resins, ncorporatmg in- 
to the coarsely ground thermoolast:c resin mixture, 
through the application of heat ana pressure, from about 
5 to about 25 parts of weight cf a fibrous material, and 
forming the resin/fiber mass into an article. 
[0004] U.S. Patent No. 4,963.452 to Levasseur pro- 
poses snrecdmg or granulating polymeric waste drying 
the material to a water content of not more than 3% by 
weight, preheating the material to a temperature of 5Q a 
C to 1 60' C, kneading at a temperature cf 1 20"G to 250" 
C and injection molding or extruding the material to form 
a product such as a fence pest. 

[0005] Processes for recycling f loor covering nave al- 
so been desired inasmuch as a particularly large 
amount of scrap material is generated during the man- 
ufacture of floor covering. For examole, in the manufac- 
ture of tufted carpet, the tufted carpel may have nylon 
pile secured in a primary backing of a woven polypro- 
pylene fabric, which has a secondary vinyl plastic back- 
ing. The oile. the primary backing and secondary back- 
ing are typically aacn a thermoplastic having ciflerent 
characteristics. 

[0006] Specific to recycling carpet, J 3. patent No. 
4.023,159 to Norns proooses a process for reclaiming 
seivedga formed during manufacturing. The process 
comorises heating the selvedge in air to a temperature 
aDOve the meiting acinls of the resins to meit and de- 
grade the resins; separating melted res:n from solid res- 
idue to reclaim meltable resin from the selvedge, and 



utilizing the reclaimed resins as a substitute for at least 
a portion of the nigh molecular weight resins m an ad- 
hesive mixture in subsequent carpet production 
[0007] U.S. Patent Nc 4 1 58,645 to BenkowsKi et al 

s proposes applying a shearing force {e g using a 3an- 
bury mixer] to tear the faonc fibers into lengths no great- 
er tnan about 0 25 inch, "his forms a mixture of tnermo- 
plastic-resin and short lengths of labnc fibers The re- 
sulting mixture is subjected to heat and pressure sucn 

10 as by a drop miil and thus banded. After the mixture is 
banded, it can be calendared onto a web of fabric to form 
a finished reinforced sheet or extruded into varicus con- 
tinuous forms such as sheets or strips. The process is 
described as being particularly useful as applied :o 

is scrap polyvinyl chloride sheet material retnforced with 
ccnon fabric. 

[0008] These processes cf recycling or reclaiming 
scrap material, however are not entirely successful and 
nave not found widespread usage because of economic 

so ^feasibility and hmrtations on the types o f article, which 
can be made. Thus it is among the objects ot the inven- 
tion to provide an improved process of recycling, re- 
claiming, and reutiiizmg scrap material, and particularly 
thermoplastic scrac material from the manufacture of 

25 ficcr covering or the subsequent removal of the fleer 
covering after installation. 

[0009] It is another object of the present invention to 
provide a new fleer covering using the recycled and re- 
claimed scrap material ~hts new floor covering would 

30 include both carpet tiles and roll goods of either woven 
ortufted construction cf van/mg widths having a second- 
ary backing comprised primarily of the recycled, re- 
claimed scrac material. The secondary backing could 
be made of a continuous solid phase material or a re- 

3$ duced density discontinuous phase where air or another 
dissimilar material s incorporated. The seconoary bac«- 
ing could have a pressure sensitive adhesive ^ayer for 
removably attacmng the new floor covering to a floor. 
[001 0] A further coject cf the present app'icat:on :s to 

40 provide an article of manufacture made from an .in- 
proved process of recycling, reclaiming, reutiiizmg and 
extruding scrap material, and particularly thermooiastic 
scrap material from the manufacture of floor covering or 
the subsequent 'emcval of the floor covering a'tar n- 

->5 stallalicn. 

[0011] Another object of the present apclicaticn s to 
provide building materials, car parking stops, mgnway 
guardrail offset blocks, mats, sea walls, sound barrier 
walls and other similar oroducts made from the recycled 

50 and reclaimed scrap material. Other oojects and acvan - 
tages of this nvention will become apoaren; from the 
following description taken in connection with the ac- 
companying crawmgs wnerem are set fern, by way uf 
illustration and sxample, certain embodiments of '.his n- 

55 vention 

[0012] These ard clher sojects and advantages of re- 
present invention arc accomplished by ^n extrusion 
process 'or recycling waste polymeric material corner s- 



2 



3 



EP 0 943 728 A1 



4 



mg a mixture of waste polymeric material wnerein the 
waste polymeric material may include from about 0 to 
40 percent aliphatic polyamide or other materials; gran- 
ulating the cnopped mixture into fragments at least an 
order of magnitude smaller than the size of the waste 
polymeric material; densifymg the granulated chopped 
mixture into fragments naving a more uniform and solid 
consistency; and extruding the densified granulated 
mixture at a temperature of less than the temperature 
at which the components of the waste material decom- 
pose for making various ancles of manufacture. The 
process ot 'he present invention can aiso include a pro- 
file extrusion orocess that utilizes cooling water for cool- 
ing the extruded material to form a desired profile shape, 
a conveyor gripping motor for pulling the cooled extrud- 
ed material into a cutting section for cutting the cooled 
extruded material into a desired size for making various 
articles of manufacture. 

[0013] The present invention also provides for a floor 
covering. The floor covering described herein includes, 
but is not limited to, a carpet or tile having textile fibers 
defining a fibrous upper face which are tufted into a pn- 
mary backing or a woven fibrous upper face and a sec- 
ondary backing permanently adhered to the lower sur- 
face ot the primary backing of the tufted articles cr to 
the lower surface of the woven article, the secondary 
backing comprising a matrix formed by an extrusion re- 
cycling process that includes the steps of granulating a 
coarsely chopped mixture of waste polymer material in- 
cluding, but not limited to. 0 to 40 percent aliphatic polya- 
mide material, aensifymg the granulated chopped mix- 
ture into fragments having a more uniform and solid con- 
sistency, extrucing the densified granulated mixture at 
a temperature of less than the temperature at which the 
components of the waste material decompose and cal- 
endering the extruded granulated material to provide the 
secondary backing layer for a carpet or a tile. A low den- 
sity discontinuous phase secondary tracking layer can 
be acnievea by the incorporation of an activated chem- 
ical blowing agent mixture or by the incorporation of a 
variety of lower density materials along with the densi- 
fied granulated chopped mixture. 
[001 4] Other useful products including, but not limited 
to, building materials, car parking stops and highway 
guardrail offset blocks are also provided. The process 
for producing these useful products, which are made 
from the densified recycled and reclaimed scrap mate- 
rials may include the use of a profile extrusion process 
and linear iow-density polyethylene i.'lLDPE) or similar 
material. The extruded waste material is fed througn an 
extrusion die, which can contain the shape of the de- 
sired article of manufacture to further define the final 
shape of the article of manufacture. ;s ccoied by means 
of a continuous chilled water bath and upon exiting the 
chillec water bath is cut wmie m motion to the desired 
length or wicth r urther mechanical processing specific 
to the Final article of manufacture, sucn as planing, saw- 
ing, or drilling may be desired 



[001 5] Some of the objects and acvantages of the in- 
vention having oeen stated, other objects will appear as 
the description proceeds when taken m conjunction with 
the accompanying drawings in which 
5 [001S] Figure 1 is a diagrammatic view of the process 
for making products m accordance with the present in- 
vention 

[0017] Figure 2 is a diagrammatic view of a process 
for making products m accordance with the present :n- 

ro vention by profile extrusion 

[001 8] Figure 3 is a front, plan view of a die exit plate 
of the profile extruder shown in Figure 2 
[0019] Figure 4a and 4b are side and front views of 
a sizing die used :n the profile extruder snown in Figurs 

'5 2. 

[0020] Figure 5 >s a perspective view of an industrial 
block flooring in accordance with the present invention. 
[0021] Figure6 is a perspective view of a parking stop 
in accordance with the present invention 
20 [0022] Figure 7 <s an enlarged cross-sectional view 
ot a floor covering in accordance with the present inven- 
tion. 

[0023] Figure 8 is an enlarged cress-sectional view 
cf an alternate embodiment of a floor covering in accord- 

25 ance with the present invention. 

[0024] Figure 9 is an enlarged cross-sectional view 
cf a second alternate embodiment cf a r loor covering in 
accordance with the present invention. 
[0025] Figure 10 is an enlarged cress-sectional view 

30 of a floor covering having a cushioned secondary back- 
ing 'n accordance with the present invention 
[0026] A preferred form of the process :s illustrated in 
Figure 1 wherein waste polymeric material (scrao) 15, 
such as carpei remnants cr carpet tiies. is delivered to 

35 a guillotine croooer 20. The waste polymeric material 
15 typically comprises a wide variety cf thermoolastic 
material generated during the manufacture of floor cov- 
erings and generated in the disposal of used floor cov- 
erings typical thermoplastic materials that may be 

•*o present include aliohatic polyamides, polyolefms (e.g.. 
polyethylene and polypropylene), polymers based on vi- 
nyl monomers (e.g.. vinyl chloride and vinyl esters sucn 
as vinyl acetate), polymers based on acrylic monomers 
(e g,. acrylic acid, methyl acrylic acid, esters of these 
acids, and acryiomtnle), other thermoolastic polymers, 
and blends and copolymers thereof The aliphatic poiya- 
mides that are present m the material 15 can range m 
the amount of aocut 0 to 40 percent cf the total amount 
of mater-ai 15. out are normally approximately 12% of 

so the total amcunl al material 15. "he anpratic poiya- 
mides add strength (stability) to the resulting recycled 
material 55, such that the aliphatic polyamices increase 
the tear resistance and breaking strength and decrease 
the elongaiion and shrinkage cl the resulting -gcycisd 

35 material 56 The term 'aliphatic pclyar.ice polymer' 
used herein and 'nrcugnout the specification may n- 
clude, out is not limited to. long-cram pclymerc or co- 
polymers amoc wmch has recurring imde groups is 
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an integral parr of the main polymer or copolymer chain, 
which may be in the form of a fiber. Examples of aliphatic 
polyamidescan include nylon 6 or poly (oi-caprolactam); 
nylon 66 or poly ihexamethylenedia mme-adipic acid) 
amide; poly (hexamethylenediamine-sebacic acid) 
amide or nylon 610; and the like. The mixture that is 
used to produce the resulting recycled material 66 is de- 
signed to produce an article of manufacture that has 
flexible properties such that the article can oe rolled or 
unrolled at room temperature and at colder tempera- 
tures. 

[0027] The guillotine chopper 20 is any conventional 
guillotine chopper that coarsely chops the waste poly- 
mer material into 374 to 1 men in width portions. A suit- 
able guillotine chopper is Model CT-30 available from 
Pieret. inc. The chopped mixture 25a, which is free of 
most metal, is transported, for example, via conveyer 
belts 25 and 26 to a granulator 40, which grinds the one 
inch portions into fragments at least an order at magni- 
tude smaller than the original size of waste polymeric 
material. Typically this is about 378 inch and smaller. A 
suitable granulator is Model 24-1 available from Cum- 
berland Company. 

[0028] The granulated mixture 40a is transported to a 
densifier 41 . The densifier 41 is designed to heat, meit, 
and form or compact solid smaller pieces ol the granu- 
lated mixture 40a such that the extruder 5C can produce 
a more uniform olend of the resulting recycled material 
56. The dersrner 4t increases the density ct the gran- 
ulated mixture 40a to form densified material 42 that will 
be fed to the extruder 50. With the use of the densifier 
41, such as a Plastcompactor Pelletizer Model No. 
CV50. manufactured by HERBOLD 

ZERKLEl NERUNGSTECHNIK GmbH, the density of 
the granulated material 40a is increased such that the 
output of the extruder 50 is increased from approximate- 
ly 1.000 ibs. per hour to approximately 4,000 to 6,000 
lbs per hour. The densifier 41 blencs the granulated 
material 4Ca. wh.ch can oe m the form of a fluffy, ribrous 
material with solid polymeric panicles to form the den- 
sified material 42 which s in the shape of semi-uniform 
pellets. The densifier 41 has an approximate volume 
dansification ratio of 2:"- (original granulated material to 
densified material volume). 

[0029] Alternatively or in combination with the densi- 
fier 41. the granulated mixture 40a can be sent via a 
conveyor 26 to a cryogenic grinder (not shown) that us- 
es iiquid nitrogen to freeze and grind the enepped mix- 
ture 25a to 'orm a hard shaped crycgenicallv ground 
material 42A that is fed into the extruder 50 The densi- 
fied matanai 42 and/or the cryogenically ground material 
42A s transported via air n a conduit 43 to a 3aylord 
loading station 45 and/cr to a silo 46. if desired, fines, 
dus; ancVor fibers can be removed and separated from 
[he densified material 42 andAx the cryogenically 
ground material 42A 

[0030] The densified material 42 and/or the cryogen- 
ically grounc material 42A is then conveyed to the ex- 



truder 50 A suitable extruder is Model 2CS-K 57M32 or 
ZSK-170 M 1750 10 G, both availaDle from Werner & 
Pfleiderer The extruder 5C includes a control means 53 
(e g., a motor gearbox) and a 'eeder 55 that is connect- 

5 ed to the silo 46 and to additional feeding tuDes for ac- 
cepting different materials A metal detection station, 
such as a magnet, is iccatea at the entrance of the feea- 
er 55. Control means 53 is provided to insure that the 
extruder 50 and feeder 55 act cooperatively to maintain 

'0 a constant feed condition throughout the conveying 
zone to a zone comprising one or more kneading zones 
(not shown). The fed materials then pass thrcugn an ex- 
truder barrel 57 including a degassing or a vacuum zone 
and then through a pumping zone wnicn forces the 

'5 same through a die 58. The pumping zone functions to 
develop sufficient throughput without creating intolera- 
ble back pressures and torque in the preceding zones 
or on the thrust searings of the extruder 50 The extruder 
is operated at a temperature selected to not exceed the 

2Q temperature at which the largest portion of pc)yme r 
based vinyl monomers and blends and copolymers 
thereof waste material decompose, whicn is about 
2C0°C(39Q°Fto400 o F). Typically, the extruder 50 s op- 
erated such tnat a melt temperature of 360°? to 3£0 a F 

25 is maintained as the extruded blend 59 exits the die 53. 
The extruded blend 59 can pass thrcugn a metal detec- 
tor 60 before being transported to a calender 61 , where 
it is formed into a sheet of recycled material 56 and then 
cooled at a ceding station 63. The cooled recycled ma- 

30 terial 66 may oe accumulated by an accumulator 65 and 
then rolled uo at a collection station 57 The resulting 
recycled materal 66 can be calendered to 'orm a back- 
ing 'aver for a floor covering that is flexible and can be 
rolled or easily handled or moved. 

^5 [0031] Accordingly, exemplary articles of manufac- 
ture include secondary backings for floor coverings, 
components of other buiiding material, such as sound 
barriers, rooting materiais and the tike Further, the re- 
sulting recyciec material 65 can be reduced m density 

■to by the addition of a chemical blowing agent, which when 
activated creates cavities of air The reduction m density 
results m the -esultmg recycled material 56 to have 
cushioning prcoarties which are known to improve the 
performance and handling of an article of manufactur- 
es mg, such as a "''oor covering utilizing the reduced density 
resulting recycled material 56A as a secondary backing 
layer. 

[0032] The resulting recycled material wth cushion 
properties 56A s produced by adding an azc chemical 

so blowing agent with [he recycled material 66 and other 
additives into !he feeder 55 Feeder 55 supplies Ihese 
materials to the extruder 50. A pellettzec azodicarben- 
amice blowing agent sucn as 3io-Foam 3 MA 50 from 
Rit Chem Company, Inc can be used Ths oeilet s ccm- 

55 posed of 50 °o3zo blowing agent (ACC t SCO grade') and 
50 % 3 VC anc s therefore 50 % active ~he average 
particle size of ihe blowing agent 15 5 micrcrs. wnicn 
correlates lo :ne average diameter of :hc z:rc<„ ar oarr- 
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cie The optimum particle size is approximately 3 to 4 
microns. The decomposition temperature of the active 
azo ingredient. ADC 1 200 is approximately 1 95" to 220* 
C (383* to 423" F), however, the decomposition or ac- 
tivation temperature of the pellet ranges Irom 175* to 
185' C (347* to 365' F) with a gas volume cf 85 to 115 
ml/gram in air. The blowing agent deccmposes or is ac- 
tivated at its corresponding activation temperature and 
releases gases This release of gas produces a ceil or 
gas pocket (referenced in Figure 10 as 256) -n the recy- 
cled material 66a in the form of a bubble, cavity or void. 
Blowing agents can be added m liquid, powder or pellet 
form. Typical addition levels range from approximately 
0. 1 to 5% (wt/wt) - based cn the percent 'active* azodi- 
carbcnamide. The optimum additional level is approxi- 
mately 0.5% (or 0.25% active). 

[0033] Other alternate chemical blowing agents in- 
clude, but are not limited to, p-toluene sulfcnyl semicar- 
bizide or p, p oxybis benzene suifonyl hydrazide The ac- 
tivation or decomposition rate of the blowing agent can 
be altered through the use of an activator. Suitaole ac- 
tivators lor azodicarbonamide blowing agents include, 
but are not limited to. transition metal salts, particularly 
those of lead, cadmium and zinc or organometailic com- 
plexes such as zinc oxides, zinc stearate, cr barium 
stearate. Although dependent on the composition and 
activation characteristics of the blowing agent, activa- 
tors are typically added at approximately a 1 to 1 ratio 
of activator :o blowing agent. 

[0034] Prior to or during extrusion, it is necessary to 
thoroughly mix the blowing agent and/or activator in the 
recycled material 56 in order to obtain a uniform disper- 
sion. A uniform mixture is essential to ensure ceils or 
gas pockets exist uniformly in the sheet, therefore, after 
activation the resulting sheet will be of uniform thick- 
ness 

[0035] The meit temperature cf the reduced density 
recycled material 66A in the extruder 50 is kept below 
the activation temperature of the blowing agent so that 
the blowing agent in the reduced density recycled ma- 
terial will not be activated during extrusion. After extru- 
sion, the reduced density recycled material 66A, is con- 
veyed rjy conveyor to the calender 61 where it is formed 
into a sheet. Once a sheet is formed the sheet :s heated 
aoove the activation temperature of the blowing agenl 
causing it to release gas and form cells or gas pockets 
255 in :ha reduced density recycled material 66A. The 
cells 255 -educe the density and increase the thickness 
of the sheet. For example, at a blowing agent 'eve! of 
approximately 0.5% (0.25% active), a sneet mace from 
reduced censity recycled material 66A of approximately 
35 mils can 'each a thickness of approximately 110 mils 
or 0.1 to inches (approximately 3 times Us original thick- 
ness) after activation The sheet produced from reduced 
density -ecycled material 66A is reduced :n censity from 
aoorcximately 35 ibsvft 3 at 35 mils thickness to approx- 
imately 27 lbs/ft 3 at 1 10 mils thickness. An deal density 
for a commercial carpet backing ranges f rom approxi- 



mately 13 ibs/ft 3 to 23 lbs/ft 3 The density chosen within 
this range is application specific c or example, in appli- 
cations where considerable rolling traffic is prevalent a 
higher density in the upper end of trie range is preferred. 

5 [0036] In order for a carpet backing to be considered 
a cushion, it must be comprised of "cells" or air spaces 
256 The cells 256 of the cushion must be intentional, 
individual non-connecting and gas tight for the structure 
of the cushion to oe considered closed-cell Additionally. 

10 the cells 256 must be incorporated into a flexible poly- 
mer matrix This structure provides a cushioning effect 
by allowing the carpet bacxing to compress under an 
external load and recover when the load is removed. 
[0037] A reduced density recycled material 66A can 

'5 also be achieved by the incorporation of other materials 
having a lewer-density than recycled material 66 into the 
extruder 50 through the feeder 55. The incorporation of 
a recycled or waste material having a lower density 
would be desired due to the positive environmental im- 

20 pact. This may nclude, but is net limited to. materials 
having a lower density than the recycled material 66 
such as ethylene vtny I acetate, polyethylene, wood flour 
and the shells of crustaceans having a chitinous or cal- 
careous and chitinous exoskeleton. Lower density ma- 

25 teriais may include those that contain air such as 
coarsely ground thermoset foam, or hollow micro- 
spheres. 

[0038] After a sheet .s made from the recycled mate- 
rial 65 or the 'educed density recycled material 56A. it 

30 is fused py lamination to the remainder of the carpet 
components to fern the finished product thereby attach- 
ing the backing layer as an integral part of the floor cov- 
ering. A sheet from the recycled material 66 or the re- 
duced density recycled material 66A could also be used 

35 as a seoarate pad or cushion for carpeting. 

[0039] Referring now to Figures 2 and 3, an alternate 
emoodiment of the process illustrated m Figure 1 is 
shown wherein the extruder 50 has an extruder die 100 
with a die exit p. ate :C5 that has an opening with a rec- 

->o tangular shape 1G6. but can have different shapes, in- 
cluding, put not be limited to. a trapezoid shape a 
square shape circular or conicai snapes. etc. The den- 
sified material 42 and/or the cryogenically ground ma- 
terial 42A is conveyed to the extrucer 50 and exits the 

■*s extruder 5G through the die exit elate H 05 as an extruded 
blend 1*0 that has acquired the shape 1C6 cf the die 
exit plate 1 05. The extruded blend 110 is pushed into a 
sizing die * 1 5, snown n F ; gures 4a and 4b. located with- 
in a sizing ceding section 120 that may be connected 

50 lo a water cooling section \ 30 The sizing cte i 1 5 s po- 
sitioned adjacent to the die exit plate 1 C5 out allows the 
extruded blenc 1 1 C to air ccol prior to entering the sizing 
die 115 The sizing die 1 1 5 has an ooenmg 1 25 wilh the 
same shape 1 06 as the open-ng :n thedie exit elate 105, 

55 and has an extension 1 26 that s aporoximateiy 1 3 inch- 
es long that aiso nas the same shape * C6 of the die exit 
plate 105 

[0040] The extruded blend H : 0 travels through :~ie siz- 
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mg cooling section 120 into the water ceding section 
1 30, which is approximately SO feet long. At the lar end 
of the water cooling section 130 is a conveyer pulling 
motor 135 that gnos and pulls the extruded blend no 
through me water cooiing section 130 Chilled water is 
circulated through the sizing coonng section 1 20 and the 
water cooiing section 1 30. The chilled water enters [he 
sizing cooling section 120 at approximately 38*F and 
exits the water cooling section 13C at approximately 
62° F The water is then sent to a heat exchanger unit 
(not shown) for recooiing the water before the water is 
recycled Pack into :ne sizing ceding section 1 20 and the 
water cooiing section 1 30. The conveyor pulling motor 
133 grips and pulls the extruded material 110 through 
The water cooling section 1 30 at a rate of approximately 
4 3 feet per minute. The extruded material '10 enters 
the sizing cooling section 120 at a temperature of ap- 
proximately 330*F to 340° F. and exits the water cooling 
section 1 30 at a temperature of approximately 1 S0*F or 
less. 3y cooiing the extruded blend 110 to 130° C or less, 
the extruded blend 1 1 0 is able tc maintain the shape 1 06 
acquired from the die exit plate 105 and the sizing die 
115 

[0041] The conveyor pulling motor 1 35 pulls and con- 
veys the extruced blend 1 1 0 through the use of convey- 
ors 1 36 into a rotating circular saw 141 that cuts the ex- 
truded blend 110 into pieces 150 which are approxi- 
mately six feet .n length that can be used as a building 
materia!. The pieces i5C can be conveyed through con- 
veyors 151 to a olanar saw 152 to adjust the acquired 
shaoe of the extruded blend 110. The pieces 150 are 
then conveyed to a stacking station 1 60 for stacking the 
pieces 1 5C The pieces 1 50 can then be cut ; nto smaller 
pieces 155. as shown in Figure 5, for use as building 
material that when connected together can form, for ex- 
ample, a block floor covering 1 56. 
[0042] Alternatively, the pieces 150 can have holes 
159 dnlled into the ends of the pieces 150 at the drill 
press station (net shewn) to fcrm parking stop strips 
155, as snown in Figure 6, prior to being stacked. The 
pieces 150 can still be used as parking stop strips 165 
wrthout having any drilled holes 1 59. 
[0043] Referring now to Figures 1 and 7, articles that 
can oe made from the process described and illustrated 
m Figure 1 include a floor covering 1 70 ;e.g. a pile car- 
pet cr a mat) . As shown in F : gura 7, tufted pile yams 
180 are oooed through a primary backing 182, and ex- 
tend upwardly therefrom. The backecating 131 is an ad- 
hesive coating that fixes the pile yarns 130 in place in 
the primary backing 1S2. A secondary backing 134, 
which .s made from the resulting recycled material 36, 
is then adhered to the primary bacKing 152 using the 
backcoatmg 131 or another adhesive. The primary 
backing 1 32 may be formed by weaving synthetic fibers, 
such as polypropylene, polyethylene, ny^on. or polyes- 
ter, 'or example or may oe a nonwoven construction uti- 
lizing one or more of these thermoplastic polymers. As 
is conventional. !he pile yarns 130 may be cut to form 
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cut pile tufts as illustrated in Figure 7 or may fcrm loops 
as shown n Figure 3 

[0044] The backcoatmg 131 may be comprised of any 
suitable polymer compound Typicaily, the backcoatmg 

5 161 is comprised of either a polymer emulsion oolymer- 
ization product or a polymer piastiscl compound The 
backcoatmg i3t is cured on the textile material by heat- 
ing or drying or in any way reacting me backcoatmg 181 
to cure, cress link or fuse it to the textile matenal An 

/0 exemplary emulsion polymerization product includes a 
polyvinylidene chloride or ethylene vinyl copolymer with 
at least one acr/dc moncmer Standard acrylic mono- 
mers include for example acrylic acid methyl acrylic 
acid, ester3 0f these acids, or scrylonurile Alternatively. 

?£ the backcoatmg 191 may comprise conventional ther- 
mooiastic polymers which are applied r o the carpet by 
hot melt coating techniques known in the art. 
[0045] To pond the secondary backing 194 to the 
backcoatmg 1 8 1 additional heat is applied to both the 

20 secondary backing 1 34 and the backccatinq 1 31 before 
pressing the :wo layers together. The secondary bacK- 
ing 1 S4 is contacted with the backcoating 1 S 1 The tem- 
perature is sufficient to partially melt the contacting sur- 
faces of both the backcoatmg 131 and the secondary 

25 backing 184 ;hereby bonding the secondary backing 
164 to the backcoatmg 131 forming an integral structure, 
such as described m U.S. Patent Ncs 3.560.234 and 
3,695,987 to Wisotzky, the disclosures of which are in- 
corporated herein by reference in their entirety. Further- 

30 more, the secondary backing 184 can be made from the 
reduced density resulting recycled matenal S6A that has 
a reduced density layer which provides for cushioned 
properties. 

[0046] A second embodiment of a 'ioor covering uti- 

35 iizmg the resulting recycled material 66 is shewn in Fig- 
ure 3. A floor covering 1 90, which may be f ormea :n the 
shape cf a tne cr a mat. is shown having oooed pile 
yarns 1S0 tufted or looped through a primary backing 
191 and extencing ucwardly tharefrcm As is cenven- 

40 iicnal. the pile yarns 130 may be cut tc fcrm cut pile tufts 
as illustrated m Figure 7 A backcoating 192, which is 
an adhesive coating, s used to fix the oile yarns 1 SO in 
place in the primary backing 1 91 A stabilizing reinforce- 
ment layer 195 and a fusion coat or piastiscl adhesive 

■*s layer 1 96 are located between the backcoatmg 1 92 and 
a secondary packing 194 "he secondary packing 194 
can be made from the resulting recycled material So 
The fusion coal or piastiscl adhesive layer 195 and the 
secondary backing 194 are heated before being 

50 pressed together to form the floor ccverr.g 190 Ac- 
hered onto the bottom surface of the secondary backing 
194 is an aqueous, pressure sensitive ciecphobic ad- 
hesive layer 197, as set forth m US Patent Mo 
4,349,267 for a Foam 3acked Carpet with Achesive 

55 Surface and Methoc of Installing Same the disclosure 
of wnicn is incorporated herein by reference n its cn- 
lirety. The 267 Patent s owned by the assignee of :no 
present ;nvent:on A -cleasaole cover or l mc( '98 may 
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be removably attached to the olecphooic adhesive layer 
197 

[0047] Additionally some carpet remnants, especially 
carpet tiles contain fiberglass reinforcement material. In 
recycling the carpet remnants and/or carpet tiles as 
scraps 1 5, the fiberglass, through the above-mentioned 
chopping ana grinding process, is recuced to small piec- 
es The round, short, cylindrical pieces of fiberglass may 
plate out onto or be located on the surface allowing the 
possibility for release when handling the resulting recy- 
cled material 66. The oleophobic adhesive layer 1 97 en- 
caDSuiates any fiberglass fibers cn the surface ot the 
resulting recycled material 56, new the secondary back- 
ing 194. 

[0048] The oleophobic adhesive layer 1 97 also accel- 
erates equilibrium ct moisture regain ,n the nydrcphiilic 
components of the secondary backing 194. The extru- 
sion process and/or the heating process results in a near 
bone dry condition cf the hydrophillic components. The 
oleophobic adhesive layer 1 97 reintrccuc35 moisture in- 
to the resulting recycled material 66, which is now the 
secondary backing 194 The forced drying of the oleo- 
phobic adhesive layer 197 once applied to the second- 
ary backing 194 additionally improves the resulting sta- 
bility ot the floor covering 190. The usecf an oleophobic 
adhesive layer 1 97 and releasable cover 1 98 can be ap- 
plied to the secondary backing 1S4 of the fleer covering 
1 70. Also, the secondary oackmg 94 can be made from 
the recycled material 65 that has a reduced density layer 
which provides for cushioning properties. The floor cov- 
er-ngs H 7G and 1 90 can be formed in the shaoe of a tile. 
[0049] A third embodiment cf a floor covering utilizing 
the resulting -ecycled material 56 would be similar to 
that shown in Figure 3, except that the layer 196 could 
be made directly from the resulting recycled material 56. 
This makes layer 1 96 now become the secondary back- 
ing layer and eliminates the need to have the backing 
layer 194 As previously discussed, the oleophobic ad- 
hesive layer 197, wnich wcuid be piaced against the lay- 
er 196, accelerates the equilibrium of moisture gain in 
the hydroDhillic components of the resulting recycled 
material 66. wnicn now is the layer 1 96 
[0050] Referring now to Figure 9, a woven floor cov- 
ering 220. which may be m the snape cf a tile, is shown. 
The woven floor covering 22C, as set forth in pending 
U.S. Patent Application Serial Number 0e/388,986. for 
Woven Floor Coverings the disclosure of which is in- 
corporated herein in its entirety, is shown having a wo- 
ven carpet layer 225 a resin composition 230, a backing 
layer 235. and ootionally a releasaoie oieopnebic adhe- 
sive iayer 236 with a releasaoie cover 237 The woven 
carpel layer 225 is formed by weaving waro yarns 238 
and weft yarns 239 to provide a decora;ive lace surface. 
The backing layer 235 can rje made from the resulting 
recycling material 56. The oleophobic adhesive layer 
236, as discussed above, is used to encapsulate fiber- 
glass on the surface of the sacking layer 235 and accel- 
erate the equilibrium cf moisture gam n !he nydrophillic 



components of the resulting recycled material 56. wnich 
is now the backing layer 235. 

[0051] Referring now to Figure 10, a cushioned floor 
covering 245 is shown The cushioned floor covering 

s may be in the shape of a ttleora rolled carpet. The cush- 
ioned floor covering 245 is shown having pile yarns 260 
that are looped through a primary backing 250 and ex- 
tending upwardly therefrom The pile yarns 260 are then 
cut. Alternatively the pile yarns 260 do not have to be 

to cut. as shown in Figure 8 A backcoating 252 whicn is 
an adhesive coating, fixes the pile yarns 260 m the pri- 
mary oackmg 250. A secondary backing 255 wnicn is 
made from the reduced density resulting recycled ma- 
terial 65A and provides for cusnioning properties s ad- 

is hered to the primary backing 250 using the backcoating 
252. secondary backing 255 has air pockets or cav- 
ities 256 formed within the backing layer. An oleophobic 
adhesive layer 265 and a releasable cover 270 may be 
adhered to the secondary backing 255 

20 [0052] The abeve-desenbed processes and the an- 
cles utilizing the same provide for the recycling of waste 
polymeric matenal that can include from 0 to 40% 
aliphatic poiyamide material and vinyl monomer and co- 
polymer components. The waste matenal is granulated, 

25 preferably to a particle size at least 50% smaller than 
the original particle size of the waste matenal, and typ- 
ically to a size of 10 mm or less, and densified The 
chopped mixture :s formed into pelSetized fragments for 
extruding, preferably at a melt temperature range of 

30 182° to 193°C (360° to 380°F). Articles, such as floor 
coverings, can be made utilizing the recycled article of 
manufacture 

35 Claims 

1. An article of manufacture formed by a coarsely 
chopped mixture of waste polymeric (15) having 0 
to 4C% aliphatic poiyamide material. *he coarsely 

40 chopped mixture being granulated into fragments 
(40a) at least an order of magnitude smaller man 
the original size of the waste polymeric material to 
form a granulated mixture, the granulated mixture 
being densified into a peltetized material (42) and 

■t$ extruded at a temperature that is less than 204 o C 
(about 400° c ). 

2. An article according to claim t wherein the frag- 
ments {4Cai are granulated to a particle size at : east 

so 50% smaller than the original partcie size oi tne 
waste oolymeric material. 

3. A flcor covering (170) comprising a caroet h aving 
textile fibers (150) defining a fibrous upDCf outer 

55 face and a primary backing 1 132) to wntcn :nc textile 
fibers are secured and a secondary oackmg ayer 
(134) adhered to the iower surface of the primary 
backing, the secondary backing aycr compr-s.rg a 
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matrix formed by a coarsely chopped mixture of 
waste polymeric material wherein the waste poly- 
meric material includes from 0 to 40% aliphatic 
polyamide material, the chopped mixture being 
granulated into fragments at least an order ol mag- 5 
nitude smaller than Che original size of the waste 
polymeric material to form a granulated mature, the 
granulated mixture being densrfied into a pelletized 
material and extruded at a temperature that is less 
than 204°C (400 9 F) to form an extruded granulated 10 
material 

4. A floor covering (220) compnsing a carpet having 
textile fibers (225) aefining a fibrous upper outer 
face wherein the textile fibers are woven and se- '5 
c urea into a secondary sacking layer (235), the sec- 
ondary backing layer comprising a matrix formed by 

a coarsefy chopped mixture cf waste polymeric ma- 
terial wherein the waste polymeric material includes 
frcm 0 t 40% aliphatic polyamice material, the 20 
chopped mixture being granulated into fragments 
at least an order of magnitude smaller than the orig- 
inal size of the waste oolymeric material to form a 
granulated mixture, the granulated mixture being 
densified into a pelletized material and extruded at 25 
a temperature that is less than 204°C (400°F) to 
form an extruded granulated material. 

5. A floor covering according to claim 3 or claim 4 
wherein an oleophobic adhesive layer (1 97, 265} is 30 
positioned to overlie and adhere to the secondary 
backing layer (194. 235), and a releasabie cover 
(196. 237) is removably attached to the oleoohcbic 
adhesive layer. 

35 

6. A f loor covering according to claim 5 wherein the 
secondary backing layer (1 94. 235) has glass fibers 
on the surlace immediately adjacent to the oleopho- 
bic adhesive iayer ( 1 97, 265), the oleophobtc adhe- 
sive layer encapsulating Ihe glass fibers. 40 

7. A floor covering according to any one of claims 3 to 
5 which are formed in a shape of a carpet tile. 

3. A floor covering (245) according to any one of ^ 
claims 3 to 7 wherein the extruded granulated ma- 
terial (255) has a cushioning means (256). 

9. A floor covering (245) according to claim 8 wherein 
a chemical blowing agent s added to the extrudea so 
granulated mixture to create cavities (256) wtthm 
the extruded granulated mixture (255). the cavities 
providing a cushioning means for the floor covering. 
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